Theophylline detection using an aptamer and DNA-gold nanoparticle conjugates.
A detection system for theophylline that combined the recognition properties of an aptamer and the plasmonic response of gold nanoparticles (AuNPs) is presented. The aptamer was used as a linker for AuNPs functionalized with complementary sequences to the aptamer (DNA-AuNPs), producing supramolecular complexes that disassemble when exposed to theophylline due to aptamer binding. The detection event was reported as a change in the AuNPs plasmonic peak and intensity. Addition of a spacer on the DNA immobilized on the AuNPs facing the aptamer binding site improved the aggregates' response, doubling the detection range of system response to theophylline. Modification of the oligonucleotides immobilized on the AuNPs that reduced the interparticle distance in the aggregated state suppressed their response to theophylline and addition of the spacer recovered it. This work demonstrated that the design of oligonucleotides immobilized on the AuNPs could be used to improve their plasmonic response without affecting aptamer performance.